




H-100 PEM fuel 
cell stack
A concept for the physical stand, tubing for hydrogen delivery to the fuel
cell, and general control system along with required sensors, have been
analyzed and chosen to meet given specifications.
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Types of Tubing




• Suitable for 
High/Low Pressure 
Utilization
• Follows ASME 
Standards
Lessons Learned
• Lab safety standards
• Fuel Cell inlet/outlet 
pressures





















• Easy to Operate
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The purpose of this project is to develop an experimental stand and user interface to ensure
the operation of a Proton Exchange Membrane Fuel Cell (PEMFC) system in an educational lab
environment. The user interface will be controlled using the LABVIEW platform. This platform
will have a single input single output control system, which the control input will be current in
and the output will be the voltage. The experimental stand will be designed to withstand all
equipment with a safety factor of 2.5. The design of the tubing and connections setup and
material used will be evaluated using ASME standards.
Electrical 
Box
• FEA simulation demonstrates the stress
points of the cart.
• It can withstand over 500lbf of vertical
force and 300lbf of horizontal tipping
force.
• The bottom tray holds the breaker box
and hydrogen generator, whereas, the
top tray holds the fuel cell, distilled
water tank, and electric load.
• Stainless steel and silicone tubing
utilized in the system, following
ASME B31.13 standards [1].
• Stainless steel tubing used to
connect H2 generator to mass
flow controller; high-pressure
operations.
• Silicone tubing used as output;





goes to the fuel





gas into positive and
negative electrons.





















power supply of the
system.
• Dr. Mohammad Biswas – Mentor
• Dr. Nael Barakat – Dept. Chair
• Dr. Andres Garcia – Director of 
HEC
• Mr. Samuel Ogletree – Advisor
• Build breaker box
• Have a functioning physical 
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The purpose of this project is to develop an experimental stand and user interface
to ensure reliable and safe operation of a Proton Exchange Membrane Fuel Cell





































1. System must fit in 5ft x 5ft
area.
2. Develop modular hardware
to measure gas flow,
pressure, and temperature.
3. Integrate automatic control
actuators influencing flow
and temperature to achieve
set goals and points.
4. Input/output of sensors and
actuators should be viable
on LABVIEW interface.
RESEARCH GOALS SYSTEM OVERVIEW
Temperature Management– The optimal operating temperature is 65°C. Anything
above 65°C can damage the fuel cell and anything below 60°C will not provide an
optimal output. The LabVIEW interface displays live temperature data from
thermocouples placed on the fuel cell stack and triggers the cooling fan. Automatic
controls in LabVIEW shut the system down in the case of prolonged overheating.
Pressure Management– The pressure produced by the hydrogen generator is at 4 bar.
However, the fuel cell requires hydrogen at 0.45 – 0.55 bar. A mass flow controller
installed in the tubing between the generator and fuel cell acts as a pressure regulator.
The LabVIEW interface displays live pressure data from a pressure sensor and triggers
alarms at low- or high-pressure conditions.
Water Management – The electrochemical reaction in the fuel cell produces water.
The water must be managed both to prevent the fuel cell from flooding and to prevent
the fuel cell from drying out. To maintain moisture while getting rid of excess water,
the outlet valve on the fuel cell stack purges excess water every 30 seconds.
Electric Power Management- The fuel cell produces up to 100 W of power. The
voltage produced depends on the current demand being drawn. The LabVIEW
interface allows the user to set the current demand on the power load between 0 and
12A. The interface displays live voltage, current, and power data.
